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Abstract. SSR analysis was performed on 6 species of Rubus from Romanian flora and 20 N-
American and N-European cultivars, in order to assess the molecular taxonomic relation between 
Romanian Rubus species and N-American and N-European Rubus cultivars, to estimate the genetically 
potential of this material and to identify material for crossing program. Six Rubus Romanian species were 
identified by botanists based on their morphological characteristics: Rubus caesius, Rubus plicatus, Rubus 
idaeus, Rubus discolor, Rubus plicatus subsp. opacus and  Rubus hirtus. The N-European and N-American 
Rubus cultivars were provide by SCRI. We used twenty SSR primers pairs fluorescently labeled on the left 
primer with ABI fluorescent dyes HEX, FAM or TET. The PCR products were prepared according to 
Macaulay et al.(2001) for analysis on the ABI Prism 377. The reproducibility of the results confirm that 
SSR markers are very efficient to: 1. to characterize the Rubus species from Romanian spontaneous flora; 
2. to characterize the N-American and N-European Rubus cultivars; 3. to compare the Romanian Rubus 
species with N-American and N-European Rubus cultivars; 4. to accomplish dendrograms based on all 
results; 5. to develop a crossing program based on all the analysis processed. 
 
 
 
INTRODUCTION 
 
 
 The genus Rubus is one of the most diverse in the plant kingdom with over 500 
heterozygous species within 12 subgenera (Jennings 1988). The most commercially 
important of the domesticated subgenera is Ideobatus (raspberries), which is spread 
around all five continents. This subgenus contains some 200 species showing 
considerable differentiation, of which the most commercially important are the European 
red raspberry and the North American red raspberry. Where Rubus species are cultivated, 
wild forms of the same species often occur in the surrounding area, particularly in 
clearings, hedgerows or roadsides. The cultivated and wild forms are potentially able to 
interact in a number of ways. Cultivars might influence the genetic diversity of wild 
population through escapes and gene transfer by pollen. Moreover, the wild population 
are likely to be hosts to horticultural pests and their natural predators and are also a 
potential source of genetic material for breeding new cultivars (J. Graham 1997).Using 
SSR markers we will be able to evaluate the interaction and the relation among wild 
Romanian Rubus species and N-American and N-European cultivars.  
In this context, about 80% of Scottish raspberries are grown in the Tayside region, north 
of Dundee, where they covered about 1.1 thousand hectares. Most of the crop is produced 
from the cultivar Glen Moy, Glen Prosen and Glen Clova. 
The wild Romanian Rubus populations are scattered throughout different region from 
Romania, the main area of distribution being west – Transylvanian region. 
 
 
 
MATERIALS AND METHODS 
 
1. Accessions: 
 
a) To accomplish this study, we harvest different wild Rubus individuals from 
Transylvania area – Western Carpathians, presumed to be different species. This material 
was submitted to an identification (based on their morphological characteristics) being 
identified six different Rubus species: 
 
 Rubus caesius; Rubus plicatus ; Rubus idaeus; Rubus 
discolor; Rubus plicatus subsp. Opacus; Rubus hirtus  
 
  b)  The N-European and N-American Rubus cultivars were provide by SCRI, 
Dundee, Scotland: 
  Loch Ness; Williamette; Glen Moy; Latham; Malling Jewel; Glen 
Garry; G. Prosen; Pynes Royal; Cuthbert; Glen Lyon; Glen Coe; 
G. Magna; G. Rosa; Malling Admiral; Malling Exploit; Malling 
promise  
 
 
 
2. DNA extraction  
 
a) From each accession, 2g of leaf material from a number of young plants was 
ground in liquid nitrogen. Five microliters of hexadecyltrimethylammoniumbromide 
(CTAB) solution was added and incubated at 650C for 30 min prior to the addition of 4 
mL chloroform/isoamyl alcohol. The mixture was agitated for 15 min followed by a spin 
of 6 min at 5000g. The aqueous layer was filtered through sterile muslin and an equal 
volume of ice cold propan-2-ol was added, mixed and incubated at room temperature for 
15 min to precipitate the DNA. The DNA was pelleted by spinning at 500 g for 10 min 
and resuspended in 1 mL Sterile Distilate Water; 5-10µL RNase was added to the DNA, 
incubated at 370C for 1H and stored at -700C until required.(J.Graham, 1997) 
 
 b) Checking the DNA concentration (Fig. A si B) 
 
   
  
 
3. DNA amplification 
 
PCR reactions for SSR polymorphism, were set up in 25µL reaction with: 
 
Fig.A Checking the DNA concentration 
 
λ Phage DNA Marker – 100  50   25 (ng) 
 
Rubus caesius (1) 
Rubus plicatus (2) 
Rubus idaeus (3) 
Rubus discolor (4) 
Rubus plicatus subs. Opacus (5) 
Rubus hirtus (6) 
 
Loch Ness (10 a) - X 
Loch Ness (10 b)  
Williamette (21a) 
Williamette (21b) 
Glen Moy (23) - X 
Latham (25) 
Malling Jewel (27a) - X 
Malling Jewel (27b) - X 
Glen Garry (28) 
G. Prosen (29) Fig.B Checking the DNA concentration 
 
λ Phage DNA Marker – 100  50   25 (ng) 
 
Pynes Royal (35) 
Cuthbert (37a) 
Cuthbert (37b) - X 
Glen Lyon (42) 
Glen Coe (57) 
G. Magna (62) 
G. Rosa (68a) - X 
G. Rosa (68b) 
Malling Admiral (72) 
Malling Exploit  (73a) 
Malling Exploit  (73b) 
Malling promise (76a) 
Malling promise (76b) 
5-50-100ng DNA 
µM each primer (Table 1) 
00µM of each nucleotide 
.5mM of MgCl2 
.5 U Taq DNA polymerase (Roche) per reaction; in a Gene 
Amp PCR System 9700 thermal cycler (Applied Biosystems) 
for predenaturation at 950C for 5 min; 35 cycles with 
denaturation at 940C for 1min, annealing at 570C for 1min and 
extension at 720C for 1min; with a final extension step of 8 min 
at 720C.  
 
Set up the samples for GeneScan-350 (Tamra) for : 
     5 µL PCR product 
total reaction    Formamide  
         Tamra 
            Buffer  
PCR reactions were run in polyacrylamide gel on DNA Sequencer. 
 
Tabel 1. SSR primers pairs with primer sequences 
 
CODE  REPEAT  SSR PRIMER 
Rubus119a (GA)8 L: GAGCAAAACAAACACAGATCAAA  
R: CTCCAAGTAGTCACGCAGCA 
Rubus123a (AG)8 L: CAGCAGCTAGCATTTTACTGGA  
R: GCACTCTCCACCCATTTCAT 
Rubus166b (TC)15 L: CCGCAAGGGTTGTATCCTAA  
R: GCATGAGGGCGATATAAAGG 
Rubus253a (CT)34(AT)11 L: ACCTCCAAATGCCATAGTGC  
R:CAAGAATCTGATCTCGTCTTAGCA 
Rubus105b 
(AG)8 
L: GAAAATGCAAGGCGAATTGT  
R: TCCATCACCAACACCACCTA 
Rubus116a (CT)12-(T)10 L: CCAACCCAAAAACCTTCAAC  
R: GTTGTGGCATGGCCTTTTAT 
Rubus117b (CATA)6-
(GA)8 
L: CCAACTGAAACCTCATGCAC  
R: ACTTGGTCCTGTTGGTCTGG 
Rubus137a (TG)8-(TA)4 L: TGTGAGCAGAGTGAAGGAGCTA  
R: AGCATTATTCGCGCAGTTTT 
Rubus98d (GAA)5-
(GA)6 
L: GGCTTCTCAATTTGCTGTGTC  
R: TGATTTGAAATCGTGCGGTTA 
Rubus 98g (CT)22 L:  CGCCCATTCAGTCTCTTTTG 
R:  GCGCGTGTGAGTGTGAAAT 
Rubus102c (C )9(A)10 L: CCCCTCCCCTCTCTGTAGAT  
R: TCATGTGCAAACCCGTACAC 
Rubus126b (CT)31(CA)22 L: CCTGCATTTTTCTGTATTTTGG  
R: TCAGTTTTCTTCCCACGGTTA 
Rubus 181a (AG)13 L: CCTAAGTCCCTCAGCAACCA 
R:CAGGGTTGAGAGAAGGATGAA 
Rubus 191a (TC)8-(TA)4 L:  TGGTGATCCAAGAGGACTGA 
R: TGGGCCTGAAATGACATACA 
Rubus 220a (GA)11 L: GAAAATGCAAGGCGAATTGT 
R:TCCATCACCAACACCACCTA 
Rubus 229a (TC)7 L: GTGTGCCGTTGGTCATATTG 
R: AAAGAGCAGGAGCAGAGCAG 
 
 
  
RESULTS AND DISCUSSIONS 
 
fluorescently labeled on the left primer (Table 1) with the ABI fluorescent dyes HEX, 
FAM or TET were prepared according to Macaulay et al. (2001) for analysis on the 
ABI Prism 377. (Fig.1) 
 
 
 
 
 
Fig.1 Data processed with ABI Prism 377 
 
 
Allele sizes were determined using GENESCAN software program (Applied Biosystems) 
and GeneScan 350 (Tamra) as an internal size standard. 
examine 26 Rubus genotypes, including 6 Rubus species material from Romanian 
flora and 20 N-American and N-European red raspberries cultivars (R. idaeus). 
labeled primer pairs amplified polymorphic products in the 26 accessions.. 
similarity (Table 2), dendrograms and principal coordinate analysis were calculated 
by the method of Nei&Li (1979) and Powell et al. (1991) using the Genstat 5 
statistical package. 
 
 
Table 2 
Estimates of similarity 
 
SAMPLE COD ESTIMATES  
OF SIMILARITY 
Rubus caesius 1 0,4041 -0,1935 
Rubus plicatus 2 0,3022 -0,3486 
Rubus idaeus 3 0,1169 -0,2082 
Rubus discolor 4 0,3686 -0,2143 
Rubus plicatus subs. 
Opacus 5 0,345 0,0751 
Loch Ness 6 0,2744 -0,0478 
Williamette 7 0,1625 0,3137 
Williamette 8 0,167 0,3147 
Glen Moy 9 -0,0141 0,2205 
Latham 10 -0,1085 -0,0416 
Malling Jewel 11 0,0994 -0,0513 
Glen Garry 12 -0,0805 0,1211 
G. Prosen 13 -0,1918 -0,044 
Pynes Royal 14 -0,1711 0,0526 
Cuthbert 15 -0,0981 0,1024 
Glen Lyon 16 -0,1146 0,1091 
Glen Coe 17 0,0123 0,2029 
G. Magna 18 -0,0858 0,0839 
G. Rosa 19 -0,0958 0,0456 
Malling Admiral 20 -0,3699 -0,123 
Malling Exploit 21 -0,3663 -0,278 
Malling Exploit 22 -0,3535 -0,2362 
Malling promise 23 -0,0984 0,0727 
Malling promise 24 -0,1042 0,0723 
 
Coordinate Analysis illustrates the groupings of accessions based on SSR data. In 
general the groupings are as expected.(Fig.2) 
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Fig. 2 Principale Coordinate Analysis 
reveals that the Romanian Rubus germo west – Transylvania region plasm is absolutely 
different by N-American and N-European cultivars, the main condition for the 
breeding programs. 
 
 
 
Fig. 3 Dendrogram of Romanian Rubus species and N-American and N-European cultivars 
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